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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electron- 
emitting element of which the emitted electrons can be 
improved in focusing as compared with a conventional 
one. 

SOLUTION: This electron-emitting element is a 
lamination of cathode electrodes 23, insulating layers 24 
and electron-extracting electrodes 25 in this order on a 
back glass substrate 21, and an electron-emitting layer 
27 making contact with the cathode electrode 23 is 
formed on the bottom face of a hole opened from the 
electron-extracting electrode 25 side to the cathode 
electrode 23. The contacting area of the electron- 
emitting layer 27 and the cathode electrode 23 is limited 
to the periphery except a center part on the bottom face 




of the hole. Therefore, electrons of the electron-emitting layer 27 are supplied only from the 
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cathode 23 positioned on the side face, so that the electrons are emitted mainly from edge 
parts of the surface on the electron-emitting layer 27, and electron convergence is improved. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The laminating of a cathode electrode, an insulating layer, and the electronic drawer electrode 
is carried out to order on a substrate. It is the electron emission component by which the electron 
emission layer in contact with said cathode electrode was installed in the base of a hole at which said 
drawer electrode side to a cathode electrode arrives. Said electron emission layer It is the electron 
emission component which is installed so that the front face may be located in a substrate side rather 
than the interface of said cathode electrode and insulating layer, and is characterized by limiting the 
surface of action of said electron emission layer and said cathode electrode to the boundary region 
except the core in the base of said hole. 

[Claim 2] Said electron emission layer is an electron emission component according to claim 1 
characterized by being installed so that the distance of the direction of a laminating to the interface of 
said cathode electrode and insulating layer may become 0.02 to 0,15 times from the front face to the 
aperture width of said hole in the interface. 

[Claim 3] Said electron emission layer is an electron emission component according to claim 1 
characterized by the front face being a concave surface configuration. 

[Claim 4] Said electron emission layer is an electron emission component according to claim 3 
characterized by the base being a convex configuration. 

[Claim 5] Said electron emission layer is an electron emission component according to claim 1 
characterized by having a projection on the front face. 

[Claim 6] The projection of said electron emission layer is an electron emission component according to 
claim 5 characterized by filling the relation between D>=H/2 when more than one are formed and it sets 
distance with H and an adjoining projection to D for the height. 

[Claim 7] For said electron emission layer, said emission layer is an electron emission component 
according to claim 5 characterized by having the shape of toothing consisting of an emission layer which 
emits an electron, and an orientation layer which has irregularity on a front face in order to carry out 
orientation of the emission layer concerned, and corresponding to the configuration on said front face of 
an orientation layer. 

[Claim 8] Said electron emission layer is an electron emission component according to claim 1 
characterized by being allotted to the periphery section except the core of the base of said hole. 
[Claim 9] Said cathode electrode is an electron emission component according to claim 1 characterized 
by having the lobe projected in the periphery section except the core in the base of said hole. 
[Claim 10] Said cathode electrode is an electron emission component according to claim 1 characterized 
by having the lobe projected in the periphery section except the core of a base [ in / it is allotted through 
the 2nd cathode electrode which consists of the different conductive quality of the material from the 
cathode electrode concerned between said substrates, and / in the 2nd cathode electrode concerned / said 
hole ]. 

[Claim 11] Said electron emission layer is an electron emission component according to claim 1 
characterized by including fibrous graphite or a carbon nanotube as an electron emission ingredient. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique of improving the focusing nature of the 
electron especially emitted from an electron emission component, about the so-called cold cathode type 
(field emission mold) of electron emission component, its manufacture approach, and the image display 
device that used this. 
[0002] 

[Description of the Prior Art] By arranging a minute cold cathode mold (field emission mold) electron 
emission component in the interior of a panel in the shape of a matrix as thin flat-panel display 
equipment in recent years, and impressing driver voltage to each electron emission component 
alternatively, excitafion luminescence of the fluorescent substance layer formed in the panel by which 
the electron emitted from each component counters is carried out, and the image display device which 
displays an image is proposed. 

[0003] In such an image display device, since it corresponds to highly minute-ization of a display image, 
improvement in the focusing nature of the electron emitted from an electron emission component is 
called for. Usually, since the electron emitted from an electron emission component spreads with the 
include angle of dozens of times to a substrate perpendicular direction, focusing nature tends to worsen. 
There is the conventional technique indicated by JP,2000-67736,A in order to raise the focusing nature 
of this electron. 

[0004] a part of electron emission component [ in / in drawing 1 7 / the above-mentioned conventional 
technique ] - it is an outline sectional view. As shown in this drawing, the electron emission component 
100 has the configuration the laminating of a substrate 2100, the cathode electrode 2300, an insulating 
layer 2400, and the drawer electrode 2500 was carried out [ configuration ] to order. And the coat of the 
electron emission layer 2700 is carried out to the pars basilaris ossis occipitalis of the hole 2600 
penetrated to the middle of the drawer electrode 2500 to the cathode electrode 2300 for the electron 
emission component 100. The front face of this electron emission layer 2700 is formed so that it may be 
located in a substrate side rather than the interface of the cathode electrode 1 1 and an insulating layer 12. 

[0005] In such an electron emission component 100, if an electrical potential difference is impressed to 
the above-mentioned drawer electrode 2500, the concave equipotential surface A shown by the drawing 
solid line will be formed, for example. Therefore, electric-field concentration takes place near central 
point P of the electron emission layer 2700, and an electron mainly comes to be emitted from there. On 
the other hand, compared with the central point P, electric-field concentration cannot take place easily, 
and, as for the surface edge of the electron emission layer 2700, an electron is hard to be emitted. 
Although the electron emitted from this surface edge may start the charge up to an insulating layer 2400, 
it is thought that there are few those amounts. 

[0006] Therefore, since an electron is mainly emitted fi^om near [ in the fi-ont face of the electron 
emission layer 2700 ] central point P, it is thought that straight advance of the electron beam Bl is 
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carried out, and it is irradiated by the irradiated plane in spot, and it is thought that electronic focusing 

nature is good. 

[0007] 

[Problem(s) to be Solved by the Invention] How^ever, in the electron emission component of the above- 
mentioned conventional technique, it is thought that the room of an improvement is still in electronic 
focusing nature, the time of being emitted as the electron emitted from the central point P of the electron 
emission layer 2700 shown in electron beam B-2 and B3 **- it has the include angle of about dozens 
of times, and spreads and progresses. And it deviates greatly in the direction which makes this and a 
perpendicular in the equipotential surface A, spreads like electron beam B-2' and B3', it is thought that 
the exposure area in an irradiated plane becomes large, and it cannot be said that focusing nature is 
enough. Also about the electron emitted from the edge of electron emission layer 2700 front face, 
converging may become difficult and, in such a case, the charge -up is caused. 
[0008] Thus, in the above-mentioned conventional electron emission component, the breadth of the 
electron beam emitted is large and the room of many improvements is still left behind in electronic 
focusing nature. This invention aims at offering the electron emission component which can improve 
electronic focusing nature compared with the former, its manufacture approach, and the image display 
device using this in view of the above-mentioned technical problem. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the electron emission 
component concerning this invention The laminating of a cathode electrode, an insulating layer, and the 
electronic drawer electrode is carried out to order on a substrate. It is the electron emission component 
by which the electron emission layer in contact with said cathode electrode was installed in the base of a 
hole at which said drawer electrode side to a cathode electrode arrives. Said electron emission layer It is 
installed so that the front face may be located in a substrate side rather than the interface of said cathode 
electrode and insulating layer, and the surface of action of said electron emission layer and said cathode 
electrode is characterized by being limited to the boundary region except the core in the base of said 
hole. 

[0010] While an electron consists is hard to be emitted of the core in the front face of an electron 
emission layer according to such an electron emission component, an electron consists is easy to be 
emitted of the edge. Since the focusing nature of the electron emitted from the edge of this electron 
emission layer is high, it can improve the focusing nature of the electron of an electron emission 
component. Moreover, the balance of electronic focusing nature and both of field strength distribution is 
considered, and, as for said electron emission layer, it is desirable to be installed so that the distance of 
the direction of a laminating to the interface of said cathode electrode and insulating layer may become 
0.02 to 0.15 times from the front face to the aperture width of said hole in the interface. 
[001 1] Here, if the front face is a concave surface configuration, since said electron emission layer can 
deflect comparatively the electron emitted from the edge of an electron emission layer front face in an 
early phase, its electronic focusing nature improves. Also considering the base of this electron emission 
layer as a convex configuration, it is good. Furthermore, if said electron emission layer has the 
projection on the front face, since electric-field concentration will become easy to take place to the 
projection, electron emission nature improves more. 

[0012] Two or more projections of this electron emission layer can control that electric-field 
concentration stops being able to happen easily, if it is made to fill the relation between D>=H/2 when it 
is formed and sets distance with H and an adjoining projection to D for that height. Here, said electron 
emission layer consists of an emission layer which emits an electron, and an orientation layer which has 
irregularity on a front face in order to carry out orientation of the emission layer concerned, if it is made 
for said emission layer to have the shape of toothing according to the configuration on said front face of 
an orientation layer, electric-field concentration can be made to be able to carry out at the tip of a 
projection more, and it can improve electron emission nature. 

[0013] Moreover, if it is made to be allotted to the periphery section except the core of the base of said 
hole, since an electron will not be emitted from the core of a hole, said electron emission layer can 
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improve electronic focusing nature. Moreover, if it is made for said cathode electrode to have the lobe 
projected in the periphery section except the core in the base of said hole, since it can make the 
electronic amount of supply to the edge of an electron emission layer able to increase and can make the 
amount of electron emission from an electron emission layer surface edge increase, electronic focusing 
nature can be improved. 

[0014] Said cathode electrode is arranged through the 2nd cathode electrode which consists of the 
different conductive quality of the material from the cathode electrode concerned between said 
substrates, and it can also constitute the 2nd cathode electrode concerned so that it may have the lobe 
projected in the periphery section except the core of the base in said hole. If it is made for said electron 
emission layer to contain the fibrous graphite as an electron emission ingredient, or a carbon nanotube, 
since these aspect ratios are very high, they can improve a lifting and the electron emission nature of an 
electron emission component which becomes empty in electric-field concentration. 
[0015] If it is made for the orientation member which carried out the polypodia configuration for 
carrying out orientation of said electron emission ingredient to be included, since the projection formed 
with a polypodia object will become sharp and electric-field concentration will become easy to take 
place at a tip, said electron emission layer can improve electron emission nature. Moreover, as for the 
electron emission component concerning this invention, the laminating of a cathode electrode, an 
insulating layer, and the electronic drawer electrode is carried out to order on a substrate. It is the 
electron emission component by which the electron emission layer in contact with said cathode electrode 
was installed in the base of a hole at which said drawer electrode side to a cathode electrode arrives. 
Said electron emission layer It is characterized by being installed so that the front face may be located in 
a substrate side and may serve as 0.02 to 0.15 times as many range as this from the interface of said 
cathode electrode and insulating layer to the aperture width of a hole [ in / in the distance of the direction 
of a laminating from said interface to an electron emission layer front face / said interface location ]. 
[0016] In such range, it can be kept low within limits which usually use the electrical potential 
difference impressed to a cathode electrode, raising electron emission nature and electronic-focusing 
nature compared with the former. Moreover, the laminating of a cathode electrode, an insulating layer, 
and the electronic drawer electrode is carried out to order on a substrate, it is the electron emission 
component by which the electron emission layer was installed in the base of a hole at which said drawer 
electrode to a cathode electrode arrives, and the electron emission component concerning this invention 
is characterized by the electron emission layer front face having a concave surface configuration while 
said electron emission layer contacts the cathode electrode exposure in said hole. 
[0017] It is thought that its electronic focusing nature improves by it compared with the former since the 
electron emitted from the edge of an electron emission layer front face is deflected in a comparatively 
early phase by this. The manufacture approach of the electron emission component concerning this 
invention is characterized by having the electrode formation step which forms on a substrate the cathode 
electrode which has the hole which even the substrate concerned penetrates, and the electron emission 
stratification step which forms an electron emission layer by applying the paste containing emissive 
material and a solvent to the base of said hole. 

[001 8] According to this, since the hole which even a substrate penetrates can open and the base of a 
hole serves as a substrate, the process tolerance of the electron emission layer formed on a substrate 
increases in a cathode electrode. That is, the dimensional accuracy of an electron emission layer 
increases and electron emission nature and focusing nature can be equalized. 
[0019] 

[Embodiment of the Invention] Hereafter, the gestalt of operation concerning this invention is explained, 

referring to a drawing. 

[The gestalt of the 1st operation] 

<Image-display-device whole configuration> drawing 1 is the sectional view showing the outline 
configuration of the image display device 1 concerning the gestalt of operation of**** 1. The structure 
of an image display device 1 is explained referring to drawing 1 . 

[0020] As shown in this drawing, the image display device 1 is arranged and constituted by the 
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condition that the front panel 10 and the back panel 20 countered through the gap material 30, and the 
space 31 between panels is held at the high vacuum condition. The fluorescent substance layer 13 is 
arranged for every pixel unit on the front face, and the front panel 10 is constituted v^hile having the 
front- windshield substrate 1 1, the anode electrode 12, and the fluorescent substance layer 13 and 
carrying out the coat of the anode electrode 12 on the opposed face of the front- windshield substrate 11. 
[0021] The front- windshield substrate 1 1 is a plate-like substrate which consists for example, of a soda 
glass ingredient. Soda glass is desirable also in cost, when excelled in smooth nature. The anode 
electrode 12 is a display electrode which consists of transparence electrical conducting materials, such 
as ITO. The fluorescent substance layer 13 consists of a well-known fluorescent substance particle 
which carries out excitation luminescence with an electron ray, and, in the case of the image display 
device which performs color display, the fluorescent substance layer which emits light in the color of R 
(red), G (green), and B (blue) is arranged in order for every pixel. 

[0022] A back panel 20 is the electron emission component which can emit two or more electron beams, 
and is equipped with the tooth-back glass substrate 21 and the electron emission section 22 for emitting 
an electron. The tooth-back glass substrate 21 is a plate-like insulating substrate which consists of soda 
glass as well as the front- windshield substrate 1 1 . The electron emission section 22 is formed on the 
opposed face of this tooth-back glass substrate 21. 

[0023] Drawing 2 is the outline perspective view of the back panel 20 for explaining the configuration 
of the electron emission section 22. As opposed to the cathode electrode 23 which the electron emission 
section 22 was equipped vsdth the cathode electrode 23, the insulating layer 24, the drawer electrode 25, 
and the electron emission layer 27 ( drawing 3 ), and were installed successively in the shape of a stripe 
on the tooth-back glass substrate 21 as shown in this drawing While a laminating is carried out where an 
insulating layer 24 and the drawer electrodes 25 are installed successively in the shape of a stripe so that 
it may intersect perpendicularly with this, it sets at the point intersecting perpendicularly. The 
laminating of an insulating layer 24 and the drawer electrode 25 is carried out on the cathode electrode 
23, and the hole 26 with which the drawer electrode 25 and an insulating layer 24 are penetrated, and 
even the cathode electrode 23 reaches is formed. And in the hole 26, the electron emission layer 27 
( drawing 3 ) is formed. 

[0024] At the time of the drive of an image display device 1 , the control driving means which is not 
illustrated at each edge of the cathode electrode 23, the anode electrode 12, and the drawer electrode 25 
is connected, and while the cathode electrode 23 chosen by each control driving means is grounded, to 
the drawer electrode 25, the electrical potential difference of about 8-lOkV is impressed to Abbreviation 
20-70V and the anode electrode 12. At this time, an electron is emitted toward the anode electrode 12 
from the electron emission layer 27 ( drawing 3 ) of the hole 26 at the crossing of each electrodes 23 and 
25. Since this electron is changed into the light in the fluorescent substance layer 13 ( drawing 1 ), an 
image can be displayed in the display direction in an image display device 1. In addition, although the 
cathode electrode 23 was grounded, it is not restricted to especially this and you may make it impress an 
electrical potential difference to the cathode electrode 23 here. In that case, what is necessary is just to 
let the electrical potential difference impressed to the drawer electrode 25 and the anode electrode 12 be 
the value which added the electrical potential difference impressed to the cathode electrode 23, 
respectively to each above-mentioned electrical -potential-difference value (20-70V, and 8-lOkV). 
[0025] <Configuration of the electron emission section 22> drawing 3 is the important section sectional 
view of the back panel 20 for explaining the configuration of the electron emission section 22. As shovra 
in this drawing, the configuration to which the laminating of the cathode electrode 23, an insulating 
layer 24, and the drawer electrode 25 was carried out is carried out on the tooth-back glass substrate 21, 
the drawer electrode 25 to the cathode electrode 23 penetrates, and, as for the back panel 20, the electron 
emission layer 27 is formed in the pars basilaris ossis occipitalis of the hole 26 with which a base serves 
as the tooth-back glass substrate 2 1 . 

[0026] In order that the cathode electrode 23 may supply an electron to the electron emission layer 27, it 
consists of a conductive ingredient (aluminum, chromium, etc.), and thickness is formed in about 50 
micrometers. Although it is desirable if the quality of the material has little v^ring resistance, it is not 
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restricted especially. It has the work which an insulating layer 24 pulls out with the cathode electrode 
23, and insulates an electrode 25, and consists of ceramics, such as an alumina which is an insulating 
material, and thickness is prepared in about 50-100 micrometers. This insulating layer 24 can be used if 
the quality of the material is not restricted to an insulating material, it can pull out with the cathode 
electrode 23 even if it is the semi-conductive thing which has very high resistance, and the potential 
difference with an electrode 25 can be held to extent in which electron emission is possible. It is because 
it may be desirable from a viewpoint of preventing the charge up if it is such a semi-conductive thing. 
[0027] The drawer electrode 25 consists of the quality of the material which has the work which pulls 
out an electron from the electron emission layer 27, and has the same conductivity as the cathode 
electrode 23, and thickness is prepared in about 50 micrometers. The electron emission layer 27 is a 
layer which formed a crowd so that it might consist of a carbon ingredient which has the function which 
emits the electron supplied from the cathode electrode 23, and has very big aspect ratios, such as a 
carbon fiber and a carbon nanotube, and the direction of orientation might become random. Since the 
above-mentioned carbon ingredient is a carbon material, it is excellent in stability, and since it includes 
the place where a part of sigma bond of six rings went out, in addition to the property that electron 
emission nature is excellent, with the magnitude (100 or more [ for example, ]) of the aspect ratio, 
electric-field concentration tends [ very ] to take place, and it also has the property of excelling also in 
electron emission nature. 

[0028] Here, the electron emission layer 27 is formed so that the base may touch the tooth-back glass 
substrate 21 directly, and the cathode electrode 23 comes to touch only the side edge side by this, 
without touching the base of the electron emission layer 27. Therefore, when the electron emission 
component 1 drives, it is thought that the electron emission layer 27 becomes the edge of the front face 
of the electron emission layer 27 also with the location near an electronic supply side where an electron 
comes to be supplied from the side edge side which touches the cathode electrode 23, and an electron is 
mainly emitted. 

[0029] It is thought that the emitted electron tends to converge from the surface edge of such an electron 
emission layer 27 to an irradiated plane. This reason is explained below. The electron emitted from the 
surface edge Ql and Q2 of the electron emission layer 27, for example, the points shown in drawing 3 , 
runs usually having the include angle of dozens of times, and spreading. However, since the 
equipotential surface A near [ the ] a deviating point is comparatively flat even if the electron emitted 
from points Ql and Q2 is deflected so that it may become perpendicular to the equipotential surface A, 
it deviates so that it may tend toward the converging point Q3, where abbreviation coUimation is carried 
out seemingly. That is, the electrons emitted from the point Ql and the point Q2 in the converging point 
Q3 gather, and it irradiates in spot. 

[0030] On the other hand, although it is thought that an electron is emitted also from near the central 
point of the electron emission layer 27, compared with the point of the surface edge of the electron 
emission layer 27, distance is separated from the cathode electrode 23, and since it is thought that there 
are few amounts of the electron supplied, it is thought that there is almost no amount of electrons 
emitted from there. The cathode electrode 23 namely, by taking the configuration which does not 
contact the core in the base of the electron emission layer 27, but contacts the boundary region of bases, 
such as a side face of the electron emission layer 27 While controlling the amount of the electron 
emitted from the central point P of electron emission layer 27 front face where focusing nature is bad 
Since the amoxmt of the electron emitted from the surface edges Ql and Q2 of the electron emission 
layer 27 where focusing nature is good can be made to increase relatively consequently, the focusing 
nature to the converging point Q3 of the electron emission component 1 can be improved compared with 
the former. 

[0031] Here, the front face of the electron emission layer 27 is established in tooth-back glass substrate 
21 approach rather than the interface of the cathode electrode 23 and an insulating layer 24, and it is 
desirable that distance H will make aperture width of the hole 26 in the interface location of the cathode 
electrode 23 and an insulating layer 24 within the limits of 0.02W-0.15W if distance of the direction of a 
laminating from the interface of W, the cathode electrode 23, and an insulating layer 24 to electron 
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emission layer 27 front face is set to H. 

[0032] Although it is more desirable from a viewpoint of electronic-focusing nature as distance H is 
large, if the value is enlarged too much, the driver voltage for making an electron emit must be raised, 
and the fault that the field strength distribution on electron emission layer 27 front face becomes large 
arises. In order to raise driver voltage, if equipment cost becomes high and field strength distribution 
becomes large, a narrowing emission current will fall [ an emission field ], or an emission property tends 
to deteriorate. Then, in consideration of the balance of both electron beam focusing nature and field 
strength distribution, the above-mentioned range clarified the desirable thing from the result of an 
experiment and simulation. 

[0033] Since focusing nature improves compared with the conventional electron emission component as 
mentioned above, when this is used for an image display device, an image display device is made highly 
minute and the thing of it can be carried out. 

The manufacture approach of the image display device concerning <manufacture approach of image 
display device 1> this invention has the big description in the formation approach of a back panel 20. 
Therefore, the formation approach of a back panel 20 is mainly explained. 

[0034] Drawing 4 (a) - (e) is an important section sectional view in each production process of a back 
panel 20. As shown in drawing 4 (a), the tooth-back glass substrate 21 is prepared first. Next, as shown 
in drawin g 4 (b), it forms in desired thickness (50 micrometers) using the so-called thick-film formation 
process of applying the paste containing aluminum or chromium on the tooth-back glass substrate 21 
front face, calcinating the resin contained in a paste and making it burned down after drying the solvent 
under paste, and the laminating of the layer used as the cathode electrode 23 is carried out. Here, thin 
film formation processes, such as the sputtering method and vacuum deposition, may be used for the 
ingredient used as electrodes, such as aluminum and chromium, instead of a thick-film formation 
process. 

[0035] Thus, as by performing pattern etching to the front face of the layer used as the formed cathode 
electrode 23 shows to drawing 2 , while the cathode electrode 23 is formed in the shape of Rhine, the 
hole 260 which even the tooth-back glass substrate 21 as shown in drawing 4 (c) penetrates is formed. 
Next, the paste 270 (or dispersion liquid) obtained by mixing with electron emission members (a carbon 
nanotube, carbon fiber, etc.) volatile solvents (vehicle which is the mixed solution of an acetone, ethanol 
or isoamyl acetate, and a nitrocellulose (vehicle)) is applied using print processes, or is dropped using an 
Inkjet, and a hole 260 is filled up ( drawing 4 (d)). 

[0036] What is necessary is just to adjust the fill of this paste 270 according to the amount of mixing of 
the electron emission member under paste etc., so that that front face may be formed in tooth-back glass 
substrate 21 approach rather than the interface of the cathode electrode 23 and an insulating layer when 
it becomes the electron emission layer 27. Then, the electron emission layer 27 is formed by evaporating 
the solvent of a paste 270 ( drawing 4 (e)). 

[0037] Moreover, the approach using the squeegee as the formation approach of the electron emission 
layer 27 which drawing 4 (d) and (e) explained by the way can also be used. Drawing 5 (a) and (b) are 
the important section sectional views of the back panel 20 in each production process for explaining 
how forming the electron emission layer 27 using a squeegee. As shovra in drawing 5 (a), it is filled up 
so that it may be full of a hole 260 ( drawing 4 (c)) in a paste 270. Then, as shown in drawing 5 (b), after 
wiping off the paste 271 of the part in cathode electrode 23 front face and a hole 260 using a squeegee 
272, fibrous electron emission members, such as a carbon fiber, can form the electron emission layer 27 
( drawing 4 (e)) which carried out orientation at random by drying a solvent. 

[0038] Since thickness of the electron emission layer 27 which the amounts which wipe off the paste 
271 with which it filled up in the hole 260 differ, and the amount wiped off, so that a squeegee 272 is 
soft increases, and is formed of the difference in the resiliency of a squeegee 272 here can be made thin, 
a squeegee 272 should just change the resiliency according to the thickness of the electron emission 
layer 27 to form. Next, in order to form a hole 26 ( drav/ing 3 ) using the thick-film forming method etc., 
Rhine-like the insulating layer 24 and the drawer electrode 25 which have a through hole are formed in 
the location equivalent to this. The back panel 20 equipped with the electron emission section 22 is 
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formed of what is done for a laminating so that it may intersect perpendicularly with the cathode 
electrode 23 (refer to drawing 2 ) so that these holes may suit the hole 260 of the cathode electrode 23. 
[0039] On the other hand, a front panel 10 is obtained by forming the film which uses vacuum 
deposition etc. and consists of ITO on front-windshield substrate 1 1 front face, using print processes etc. 
and forming the fluorescent substance layer 13 in the shape of Rhine on the front face, next, first. The 
electron emission component 1 is formed by arranging the gap material 30 in the perimeter of the above- 
mentioned back panel 20, countering with a front panel 10 and making it rival under a high vacuum 
finally. 

[0040] Here, in the case of the conventional electron emission component explained using drawing 17 , 
it depends for the dimensional accuracy of the distance (it is equivalent to the distance H in drawin g 3 ) 
of the direction of a laminating from the interface of the cathode electrode 2300 and an insulating layer 
2400 to the electron emission layer 2700 on the process tolerance of the thickness of the cathode 
electrode 2300 and the electron emission layer 2700, and the process tolerance of the base of a hole 
2600. Although it is comparatively easy to control the process tolerance of the electron emission layer 
2700, it is thought that it is difficult to equalize the emission property of each electron emission 
component since the dimensional accuracy of electron emission layer 2700 fi-ont face where control is 
difficult for the process tolerance of the base of a hole 2600, and it is acquired also becomes inadequate. 
[0041] On the other hand, since the electron emission layer 27 is directly formed on the tooth-back glass 
substrate 21 in the case of the gestalt of operation of **** 1, it depends for the dimensional accuracy of 
the distance H in drawing 3 only on the precision of two thickness of the cathode electrode 23 and the 
electron emission layer 27. Therefore, there is no need of taking into consideration the process tolerance 
of the base of a hole 26. Moreover, since it is comparatively easy to control the dimensional accuracy of 
the cathode electrode 23 and the electron emission layer 27, it is comparatively easy to equalize the 
emission property of each electron emission component. Therefore, according to the manufacture 
approach of the electron emission component of the gestalt this operation, the emission property of an 
electron emission component can be equalized compared with the former. 
[0042] (Modification) 

** what is limited to this although it was formed in the gestalt of the above-mentioned implementation 
so that the base of the electron emission layer 27 might touch the whole surface of the tooth-back glass 
substrate 21 - it is not - a hole - at a core at the bottom, an electron emission layer should just be the 
configuration of having the field which does not contact a cathode electrode. 

[0043] Drawing 6 (a) is the important section sectional view of the back panel 200 in this modification. 
In addition, in this modification, it is only that the gestalt of implementation of the above 1st differs 
from the configuration of an electron emission layer, and about what attached the same number as 
drawing 3 , since it is the same component, detailed explanation is omitted. Fundamentally, as shown in 
this drawing, although the electron emission layer 274 is the same configuration as the electron emission 
layer 27 in drawing 3 , the hole 261 which even the tooth-back glass substrate 21 penetrates can open it 
in the core, and it has a plane view annular configuration. 

[0044] Since the field where an electron emission layer does not exist with a hole 261 is formed in the 
core of hole 26 base of this, the electron emission from the electron emission layer surface core where 
focusing nature like the conventional technique is bad does not happen at all. Therefore, it is thought 
that electronic focusing nature improves further compared with the gestalt of the 1st operation. 
** As a configuration which does not contact a cathode electrode in the core at the base of a hole, an 
electron emission layer can consider the configuration shown below, and can carry out this invention 
also by this again. 

[0045] Drawing 7 (a) is the important section sectional view of the back panel 201 in this modification. 
In addition, in this modification, it is only that the configurations of the gestalt of the 1st operation, an 
electron emission layer, and a cathode electrode differ, and since it is the component same about what 
attached the same number as drawing 3 , it omits about detailed explanation. As shown in this drawing, 
the cathode electrode 230 has lobe 230a projected to the hole 262 side. By this, in the base, while a core 
touches the tooth-back glass substrate 21, as for the electron emission layer 275, the periphery section 
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comes to touch the cathode electrode 230. For this reason, since a touch area with the cathode electrode 
230 increases, the periphery section of the electron emission layer 275 can make [ many ] the amount of 
electrons emitted from the edge in electron emission layer 275 front face. Therefore, electronic focusing 
nature can be improved compared with the gestalt of the 1st operation. 

[0046] Moreover, a cathode electrode is constituted from two kinds of conductive layers 23 1,232, and 
you may make it form lobe 232a, as shown in the back panel 202 of drawin g 7 (b). 
[the gestalt of the 2nd operation] - the image display device which stated the image display device 
concerning the gestalt of operation of **** 2 with the gestalt of the 1st operation, and abbreviation - the 
same configuration is carried out, and since it is only that the configurations of the electron emission 
layer in a back panel differ, an electron emission layer is mainly explained hereafter. 
[0047] In the gestalt of implementation of the above 1st, although the outside surface of an electron 
emission layer was formed in the approximate plane, the configuration of the front face is formed in a 
concave surface with the gestalt of operation of **** 2. Drawin g 8 is the important section sectional 
view of the back panel 203 concerning the gestalt of the 2nd operation. In addition, since it is the 
configuration same about what attached the same number as drawing 3 , it omits about detailed 
explanation. 

[0048] As shown in this drawing, the electron emission layer 277 to which the outside surface carried 
out the concave surface configuration (henceforth a concave lens configuration) in which a core 
becomes depressed like a concave lens and the periphery section rises is formed in the base of a hole 26. 
By forming the front face of the electron emission layer 277 in a concave lens configuration, the electron 
with which edge 277a of the front face of the electron emission layer 277 approached the potential side 
A2 - a drawing destructive line shows ~ and was emitted from this edge 277a is an early phase 
comparatively, and it is deflected so that it may become perpendicular to the equipotential surface A2. 
Since the equipotential surface A2 near [ this ] a deviating point is comparatively flat, the emitted 
electron runs, as abbreviation coUimation was carried out seemingly, and converges. Therefore, it is 
thought that electronic focusing nature increases compared with the gestalt of the 1st operation. 
[0049] This electron emission layer 277 front face is formed in the tooth-back glass substrate 21 side 
rather than the interface of the cathode electrode 23 and an insulating layer 24. Here, as for the front face 
of the electron emission layer 277, it is desirable to make it the distance H2 from cathode electrode 23 
front face fall within the range of 0.02 to 0.15 times of the aperture width W2 of the cathode electrode 
23 for the same reason as the gestalt of the 1st operation in consideration of the balance of both electron 
beam focusing nature and field strength distribution. 

[0050] As an approach of forming the electron emission layer 277 which has such a configuration, 
drawing 4 , the approach explained using 5, and the same approach can be used in the gestalt of the 1st 
operation. However, it is necessary to make it choose that from which a contact angle becomes 90 
degrees or less to the cathode electrode 23 about the solvent contained in a paste 270 ( drawing 4 , 5). In 
order that a contact angle may make the include angle of 90 degrees or less to the cathode electrode 23, 
as for the paste 270 after applying a paste 270 by choosing the solvent used as whenever [ such contact 
angle ], or after applying a paste and using and wiping off a squeegee, the paste 270 front face makes a 
concave lens configuration. The electron emission layer 277 is formed in a concave lens configuration 
by drying the solvent under paste, this condition holding. 

[0051] (Modification) In the gestalt of implementation of the above 2nd, although the field of the tooth- 
back glass substrate 21 in contact with the electron emission layer 277 was a flat surface, it is not 
restricted to this configuration and the contact surface may be processed into a concave lens 
configuration. Drawing 9 is the important section sectional view of the back panel 204 in this 
modification. In addition, in this modification, it is only that the configurations of an electron emission 
layer and a tooth-back glass substrate differ, and about what attached the same number as drawing 8 , 
since it is the same component, detailed explanation is omitted. 

[0052] As shown in this drawing, the impression 21 1 where the tooth-back glass substrate 210 in this 
modification carried out the concave lens configuration in the field which touches the electron emission 
layer 278 is formed. By applying the paste containing the same electron emission member as the gestalt 
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of the 1st operation on this impression 21 1, the electron emission layer 278 according to the 
configuration of an impression 21 1 is formed. 

[0053] Well-known technique, such as the approach of forming membranes using the approach of 
processing like machining of the approach of processing the tooth-back glass substrate 21 chemically 
[ etching etc. ], sandblasting, etc., as the formation approach of an impression 211 and thermal spraying, 
printing, etc., can be used. It becomes possible to adjust the configuration of the concave lens in the 
front face of the electron emission layer 278, since the shape of surface type [ layer / 278 / electron 
emission ] according to that curve by adjusting the curve of this impression 21 1 is formed. 
[0054] [the gestalt of the 3rd operation] — the image display device which stated the image display 
device concerning the gestalt of the 3rd operation with the gestalt of the 1st operation, and abbreviation - 
- the same configuration is carried out, and since it is only that the configurations of the electron 
emission layer in a back panel differ, an electron emission layer is mainly explained hereafter. In the 
gestalt of implementation of the above 1st, although the outside surface of an electron emission layer 
was formed in the approximate plane configuration, with the gestalt of operation of **** 3, irregularity 
is prepared in the front face. 

[0055] Drawing 10 is the important section sectional view of the back panel 205 concerning the gestalt 
of the 3rd operation. In addition, since it is the configuration same about what attached the same number 
as drawin g 3 , it omits about detailed explanation. As shown in this drawing, the electron emission layer 

370 is formed in the base of a hole 26, and the fi-ont face is equipped with two or more projections 371 . 
The tip of this projection 371 is formed in the tooth-back glass substrate 21 side rather than the interface 
of the cathode electrode 23 and an insulating layer 24. Here, as for the distance H3 of the direction of a 
laminating from the tip of projection 371 to the interface of the cathode electrode 23 and an insulating 
layer 24, it is desirable like the gestalt of the 1st operation to make it become within the limits of 0.02 to 
0.15 times to aperture-width W3 in the above-mentioned interface of a hole 26 in consideration of the 
balance of both electron beam focusing nature and field strength distribution. 

[0056] Thus, the electric-field concentration in the tip of projection 371 becomes easy to take place by 
forming two or more projections 371 in the electron emission layer 370. Moreover, like the gestalt of the 
1st operation, the high thing of aspect ratios, such as carbon fiber and a carbon nanotube, is used for the 
electron emission layer 370, and it has the configuration to which electric-field concentration further 
becomes easy to take place in the projection 371 to which electric-field concentration tends to take 
place. Therefore, electron emission nature improves compared with the gestalt of the 1st operation. 
[0057] Since the number which electric-field concentration takes place and serves as an electron 
emission part increases the more the more there are many projections 371, from a viewpoint of an 
emission property, it is desirable, but if the number of projections increases too much not much, the 
consistency will increase and the electric-field concentration in projection 371 will stop being able to 
happen easily. Therefore, as for the consistency of projection 371, it is desirable to form so that the 
following relational expression may be filled. 

[0058] It is the height from the bottom of the trough during the D>=H projection 371 which D is 
distance in the direction rectangular cross direction of a laminating at the tips the adjoining projection 

371 4/2 here, and H4 adjoins to projection 371 tip. If such relational expression is filled, each projection 
371 will check not having a bad influence on electric-field concentration of the adjoining projection 371 
by simulation and experiment. 

[0059] As mentioned above, by forming projection 371 in electron emission layer 370 fi-ont face, the 
effectiveness of electric-field concentration increases more and electron emission nature improves 
compared with the gestalt of the 1st operation. 
(Modification) 

** Although formed by the monolayer which the electron emission layer 370 turns into fi-om electron 
emission members, such as a carbon fiber and a carbon nanotube, it is not limited to this and you may 
make it form an electron emission layer in the gestalt of implementation of the above 3rd by two or 
more layers which consist of different electron emission members. 

[0060] Drawing 1 1 (a) is the important section sectional view of the back panel 200 in this modification. 
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In addition, in this modification, since it is only that the gestalt of the 3rd operation differs from the 
configuration of an electron emission layer and is the component same about what attached the same 
number as drawing 1 0 , the configuration of an electron emission layer is mainly explained. As shown in 
this drawing, the electron emission layer 372 consists of an orientation layer 373 and an emission layer 
374, and it has the configuration by which the laminating of an orientation layer 373 and the emission 
layer 374 was carried out to the base of a hole 26. 

[0061] By equipping the front face with a projection, an orientation layer 373 carries out orientation of 
the emission layer 374 to concave convex, and consists of conductive ingredients, such as the viewpoint 
which supplies an electron or controls generating of the charge up of the electron emitted from the 
emission layer 374 to ZnO, to the emission layer 374. The emission layer 374 consists of electron 
emission members, such as a carbon fiber and a carbon nanotube, like the gestalt of the 3rd operation. 
[0062] The formation approach of the electron emission layer 372 forms in the base of a hole 26 first the 
layer which consists of conductive ingredients, such as ZnO, by print processes etc. Then, by processing 
etching etc., a projection is formed in the front face and an orientation layer 373 is formed. Next, the 
electron emission layer 372 can be formed from drying spreading and a solvent for the paste used as the 
emission layer 374 on an orientation layer 373. 

[0063] It is thought that the same effectiveness as the gestalt of the 3rd operation is acquired also by the 
electron emission layer which has the above-mentioned configuration. 

** In the above-mentioned modification, although the orientation layer 373 was formed, an orientation 
member can also be used instead of an orientation layer. Drawing 11 (b) is the important section 
sectional view of the back panel 207 in this modification. 

[0064] As shown in this drawing, the electron emission layer 375 consists of an orientation member 376 
and an emission layer 377. The orientation member 376 is a ZnO whisker (for example, 
"PANATETORA" made from Amtech, Inc., Matsushita) which has four guide pegs which use the top- 
most vertices of a tetrahedron as a tip, respectively, and one guide peg is in the condition of having 
stood almost perpendicularly to the tooth-back glass substrate 21. Simple substances, such as Si, Ti, B, 
Fe, Sn, Mg, etc. which are easy to form the polypodia object whisker other than a ZnO whisker, and the 
oxide of those, a nitride, carbide, etc. can be used for this orientation member 376 that what is necessary 
is just the polypodia object which has two or more guide pegs which use the top-most vertices of 
conductivity and a polyhedron as a tip, respectively. 

[0065] It adheres and the emission layer 377 is constituted so that electron emission members, such as 
carbon fiber and a carbon nanotube, may coil around the guide peg of the orientation member 376. In the 
front face, since the projection of electric-field concentration to which it becomes easy to happen is 
formed sharp of the above-mentioned configuration, as for the electron emission layer 375, electric-field 
concentration fiirther becomes easy to take place by it. Therefore, it is thought that electron emission 
nature improves compared with the gestalt of the 3rd operation. 

[0066] The orientation member 376 is mixed with the paste explained as the formation approach of this 
electron emission layer 375 using drawing 4 and 5 in the gestalt of the 1st operation, a mixed paste is 
produced, and the approach of forming by applying this is raised. Moreover, the orientation member is 
formed and you may make it apply the paste containing an electron emission member by drying 
spreading and a solvent for the dispersion liquid which made the solvent distribute an orientation 
member beforehand to a hole 26. If it does in this way, even if it is the case where it originates in the 
specific gravity of an electron emission member and an orientation member in a mixed paste at a 
difference, and cannot produce to homogeneity, an electron emission ingredient can form in an 
orientation member the electron emission layer 375 in the condition of having coiled around 
homogeneity. 

[0067] [the gestalt of the 4th operation] - the image display device which stated the image display 
device concerning the gestalt of the 4th operation with the gestalt of the 1st operation, and abbreviation - 
- the same configuration is carried out, and since it is only that the points currently formed so that the 
base of the electron emission layer in a back panel may touch a cathode electrode differ, a back panel is 
mainly explained hereafter. 
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[0068] In the gestalt of implementation of the above 1st, although the electron emission layer was 
directly formed on the tooth-back glass substrate, with the gestalt of operation of **** 4, it is formed on 
the cathode electrode like the Prior art. Drawing 12 is the important section sectional view of the back 
panel 400 concerning the gestalt of the 4th operation. In addition, since it is the configuration same 
about what attached the same number as drawing 3 , it omits about detailed explanation. 
[0069] As shown in this drawing, the hole 263 with which a glass substrate 21, the cathode electrode 
230, an insulating layer 24, and the drawer electrode 25 penetrate it to the middle of the drawer electrode 
25 to the cathode electrode 230 while the laminating of the back panel 400 is carried out to order is 
formed, and the electron emission layer 470 is formed in the pars basilaris ossis occipitalis. Here, the 
front face of the electron emission layer 470 is formed in the tooth-back glass substrate 21 side rather 
than the interface of the cathode electrode 230 and an insulating layer 24. Furthermore, it is necessary to 
make it the front face of the electron emission layer 470 settled in the 0.02 to 0.15 times as much range 
as the aperture width W4 of the cathode electrode 230 and the hole [ in / in the distance H4 of the 
direction of a laminating from the interface of an insulating layer 24 / the interface location of the 
cathode electrode 230 and an insulating layer 24 ] 263 in consideration of the balance of both electron 
beam focusing nature and field strength distribution. Thus, the reason restricted is the same as the gestalt 
of the 2nd operation. 

[0070] That is, although it is more desirable from a viewpoint of electronic-focusing nature as distance 
H4 is large, if the value is enlarged, the driver voltage for making an electron emit must be raised, and 
the fault that the field strength distribution on an electron emission layer front face becomes large arises. 
In order to raise driver voltage, if the cost to equipment increases and field strength distribution becomes 
large, a narrowing emission current will fall [ an emission field ], or an emission property tends to 
deteriorate. Then, in consideration of the balance of both electron beam focusing nature and field 
strength distribution, the ratio (0.02-0.15) of a cathode electrode in case an electron passes opening of 
the drawer electrode 25 100%, the distance H4 from the interface of an insulating layer to an electron 
emission layer front face, and the aperture width W4 of a cathode electrode was drawn by experiment in 
the range of the applied voltage (20-70V) of the drawer electrode usually used. 
[0071] In addition, as experiment conditions at this time, it carried out on the conditions shown below, 
cathode electrode: — in the 20-70V, and thickness [ of 50 micrometers ], applied-voltage OV insulating- 
layer:thickness 50-100micrometer drawer electrode ithickness [ of 50 micrometers ], and applied- 
voltage:aperture-width anode electrode [ of 0.2mm ]:distance [ of 0.5-2mm ] above-mentioned 
experiment conditions from an applied-voltage: 8- lOkV drawer electrode to an anode electrode, the 
applied voltage of a drawer electrode was changed to 20-70V, and the conditions which will be in the 
condition that an electron passes 100% from the opening were examined. 

[0072] The distance H4 of the electron emission layer at that time was measured using the scanning 
electron microscope (SEM), and it checked that H4 was set to 4 micrometers (20V) - 30 micrometers 
(70V). Here, since the aperture width W4 of a cathode electrode was 200 micrometers, it is set to 
H4/W4=0.02-0.15. Like the conventional technique, although an electron becomes that it is easy to be 
emitted from a part for the core of the electron emission layer 470, without carrying out the charge up to 
an insulating layer 24 like the conventional technique, since conditions are optimized, an electron comes 
to be emitted 100% by such configuration, and its electronic focusing nature improves by it compared 
with the former. 

[0073] The approach explained in the gestalt of the 1st and the 2nd operation as an approach of forming 
the electron emission layer 470 and the same approach can be used. However, in case the hole in which 
the electron emission layer 470 is formed is formed, it is necessary to process the cathode electrode 230 
so that etching time may be optimized and it may not penetrate even to the tooth-back glass substrate 21 . 

[the gestah of the 5th operation] - the image display device which stated the image display device 
concerning the gestalt of the 5th operation with the gestalt of the 4th operation, and abbreviation - the 
same configuration is carried out, and since it is only that the configurations of the electron emission 
layer of a back panel differ,, an electron emission layer is mainly explained hereafter. 
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[0074] In the gestalt of implementation of the above 4th, although the front face of an electron emission 
layer was formed in the flat surface, the front face is formed in the concave surface configuration with 
the gestalt of operation of **** 5. Drawing 13 is the important section sectional view of the back panel 
concerning the gestalt of the 5th operation. In addition, since it is the configuration same about what 
attached the same number as drawing 12 , it omits about detailed explanation. 

[0075] As shown in this drawing, the electron emission layer 471 to which the outside surface carried 
out the concave lens configuration is formed in the base of a hole 263. By forming the electron emission 
layer 471 in such a configuration, potential side A3 the edge of the electron emission layer 471 shows 
by the drawing destructive line — is approached, and the emitted electron is an early phase 
comparatively, and it is deflected so that it may become perpendicular to the equipotential surface A. 
Since the equipotential surface A near [ this ] a deviating point is comparatively flat, the emitted electron 
runs and converges on the appearance by which abbreviation coUimation was carried out seemingly. 
[0076] Therefore, compared with a Prior art, an electron consists is easy to be emitted of the periphery 
section of the electron emission layer 471, and since the electron emitted from a part with focusing 
nature higher than a core increases, it is thought that electronic focusing nature increases. Here, the front 
face of the electron emission layer 471 is formed in the tooth-back glass substrate 21 side rather than 
cathode electrode 231 front face. Here, as for the front face of the electron emission layer 471, it is 
desirable to make it the distance H5 from cathode electrode 23 front face settled in the 0.02 to 0.15 times 
as much range as the aperture width W5 of the cathode electrode 23 for the same reason as the gestalt of 
the 2nd operation in consideration of the balance of both electron beam focusing nature and field 
strength distribution. 

[0077] Thus, what is necessary is to be able to use the approach explained in the gestalt of the 2nd 
operation as an approach of forming the electron emission layer 471, and the same approach, and just to 
choose what serves as a contact angle 90 degrees or less to the cathode electrode 230 in the paste for 
forming the electron emission layer 471. 
(Modification) 

** As shown in drawing 14 , it is thought by forming the'concave surface section 233 in the cathode 
electrode 232, and forming the electron emission layer 472 on it that the effectiveness same also as a 
convex lens-like convex configuration where the core rose the base of the electron emission layer 472 is 
acquired. Thus, if the concave surface section 233 is formed, since the shape of surface type of the 
electron emission layer 472 will be formed according to the configuration of the concave surface section 
233, the configuration of the electron emission layer 472 can be changed free by changing the 
configuration of the concave surface section 233. 

[0078] ** The orientation member 475 which consists of a polypodia object which was stated with the 
gestalt of the 3rd operation may be formed on the concave surface section 233 of the cathode electrode 
232 in the base of a hole 264, and the electron emission member 474 may be made to adhere again so 

that it may coil around it as shown in drawing 1 5 . 

** A cathode electrode is not formed in the shape of Rhine on a tooth-back glass substrate, but you may 
make it form the cathode electrode 234 for every pixel unit in a back panel 404 fiirther, as shown in 
drawing 16 . According to such a configuration, since it can consider that cathode electrode 234 the very 
thing is a macroscopic projection, it is thought that the electric-field concentration to the electron 
emission layer 476 becomes easy to take place. Therefore, even if compared with the gestalt of 
implementation of the above 5th, it is thought that an emission property is excellent. 
[0079] 

[Effect of the Invention] As explained above, the electron emission component concerning this invention 
The laminating of a cathode electrode, an insulating layer, and the electronic drawer electrode is carried 
out to order on a substrate. It is the electron emission component by which the electron emission layer in 
contact with said cathode electrode was installed in the base of a hole at which said drawer electrode 
side to a cathode electrode arrives. Said electron emission layer It is installed so that the front face may 
be located in a substrate side rather than the interface of said cathode electrode and insulating layer. The 
surface of action of said electron emission layer and said cathode electrode Since it is characterized by 
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being limited to the boundary region except the core in the base of said hole, while an electron consists 
is hard to be emitted of the core in the front face of an electron emission layer, an electron consists is 
easy to be emitted of the edge. Since the focusing nature of the electron emitted from the edge of this 
electron emission layer is high, it can improve the focusing nature of the electron of an electron emission 
component compared with the former. 

[0080] Moreover, as for the electron emission component concerning this invention, the laminating of a 
cathode electrode, an insulating layer, and the electronic drawer electrode is carried out to order on a 
substrate. It is the electron emission component by which the electron emission layer in contact with 
said cathode electrode was installed in the base of a hole at which said drawer electrode side to a 
cathode electrode arrives. Said electron emission layer The front face is located in a substrate side rather 
than the interface of said cathode electrode and insulating layer, and it is installed so that it may become 
the 0.02 to 0. 1 5 times as many range as this to the aperture width of a hole [ in / in the distance of the 
direction of a laminating from said interface to an electron emission layer front face / said interface 
location ]. In such numerical range, the electrical potential difference impressed to a cathode electrode 
can usually be kept low to use within the limits, raising electron emission nature and electronic-focusing 
nature compared with the former. 

[0081] Moreover, the electron emission component concerning this invention is an electron emission 
component by which the electron emission layer in contact with said cathode electrode was installed in 
the base of a hole at which the laminating of a cathode electrode, an insulating layer, and the electronic 
drawer electrode is carried out to order on a substrate, and said drawer electrode side to a cathode 
electrode arrives, and, as for said electron emission layer, the front face has a concave surface 
configuration. It is thought that the electron emitted from the edge of an electron emission layer front 
face is deflected in a comparatively early phase, and improves electronic focusing nature by this 
compared with the former. 



[Translation done.] 
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3 tmm 2 At S^^l # aj L«ffi2 5 i: 

51 Ui tm® 2 5 ffl*> ^> y - h'S® 2 3 * -CI'M 

«2 7^@iSL, Si^mJ12 7t;>y-K«®2 3t 
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1 

mmm 1 1 ««±t7> y- vrntmrniimf- 
i6f]V- h'«ei T'iiM-r i. TLosffit , mzti y - f 

BulB«i^JicaiJli:li>rlE;&y-Kmffifc«0«tti««|{d. m 

*\ ^mwzii^'\hm^<mumzn\^xQ>. 02 

mmzmtrmmm^tx^^&ztinmbti 

'C^si Sr 1^ < i^saastwEs ix-c v ^ I. .1 ^ -r 2. 
mnz§sMcom=Fmtiim^. 

I mtm 9 ] mti^ y - . mtmcoi&miz 
mi +'C>gp^ ^ < mmmzmm Lrzmtii3i^ti> n 
b mwibthmim 1 '<ztmcn>wfw.\i!,m=F. 
[ft 1 0 ] mii:^ y - K«ffi{± . mimwi t «o 
siw a is^ y - H fc p=5r ^ mm'mw}- ^> ^ 1. m 2 

<^;*y-K«ffi$-:rt-L-CE$n. Si^2cr);<7y- Km 

®{4. mmzmhim<n^€>'UmAWi¥^i,z^\& 
Ltz^^^^^th:! b mwLb-tmim 1 izwm 

f-A-rsr^tic: b mmb-tmim 1 
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2 

bmwibi-hm^m \<,zmLnm^WL'A!,n^. 
=fn\t\&t%mbii^mz'm^ti. mim\^Lmmm 

is^t>i3 y- HmSit -CfiJ^tSTLcOJSffilc. mi.il y- 

10 -mL%=^mm\i. ^<mmifim.ijv-YWkbmi 

•SfLwraPititcMLTO. 02-0. IS^cOieHi:^ 

mm. 1 4 ] imxmimi. ^(^^mz^ 

Sr*t-|. C b ^'m.b-thmm. \ 3 KiB««^«-f SCJU 
[ II^JI 1 5 ] m%^%'fmM<r^\t , Sit w 
DSH/2<0M«&)l/c1-C:i:Sr^i:-rS 

1 6 ] mm=mm\i. ni-^mith 
mmb. ^m.^mm.^^^ht:}h\.zm.m,m 

mmmz%^tzm{hmm^\.x\^h^b^m'^bt 
hmm.\ A^zvm,<^mF^mm=t. 

30 %^\3\,z%m(^%H-mx%=^. 

mm 1 8 ] -mLmmMM. ^==tmM%b 

[ttjRiI 1 9 ] HtifE«i^Sctlil(i:, MIEm^ifctUff 

b m'^b^hmm 1 8lciE««Si^»til*i^. 
111*312 0] S«LhtC;*y-F«ffit^lfc« 

40 y- HmsiS-C'f']»t2.?L«ojifflic, fiie;^? y- 

HuiE«^»ajii{i, ^c0^ffi*im®J^S:*-r2. C: t S: 

^ t ^ t -r 2 0 t>z%m<^nrf-tL^nT. 
mm 2 2 ] fram^ftajiti. -e«^«ffl*»A.ifr 

50 -?-<0#ffitCi5ttSI3IS7L<OSPiltwitL.TO. 0 2 
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3 

~0. l5iSt^j:lXo^zMmtiX\>^hZti:Wmt 

nm 2 4 iztm^om^frnta*^. 

imm 2 6 ] m^^m^mm^i. m^i'mmnb 

^^-ri:ttiz b mwib -rsi*^ 2 0 cia^wm 

m^^tzzb m'^bthm^^^w.. 

*^ Srffil;c.^m 1 J-^^^lVb . ^2f^^^)\^bffi^^r -y rff 

^if ixnmtmtLfcmmm^m'h^x . 

(ii«JS3 1 ] m^^z^mmixumiTii 

tt^AV'-vmmimf&-t^mMmiS.X7--yrb. 
miiK^&mizm'Fmmwbmm^^ti'^-^ h 
^i-izbizx-ox, ■mf-m\iim^m&-ti>m'f-mtiim 

I ii^fl 3 2 ] 1gi£?§^J(i , MB;^ V - 

[iB*«3 3 ] Md'^-x mMm^f-mtami 
s.fi\^it?>^m^ff)m)P]mi:'^tszbimib-rh 
tmm nzimcom'FWi&m^w&ijm. 
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4 

[000 1] 

hmzzixim^^t:miSim^w:^zm-tih(7)X'h'> 
^^■tmmzmt^. 

[0002] 

^m.b Lx. fiS/h^j^iiffia (n.frmM) m-m^ 

W^^tiX\.^h. 

[0003] zcni. 0 ^BlS^^^atcfev^Tti, 

tf. !ifg^2 000-6773 6^^$gtCiffla§ilTV^S 
[ 0 0 0 4 ] H 1 7{i:. ±iet^ft«lcfcltl.S^J!cai 
W.^m=fi ooJi, aK2 100, ;<fy-Hl;®2 3 0 

0. ie^ii24oo, ^\^^LnM25ooi}m^zm.m 

Wzm^i^h. -eLT, m^fttii^i^l OOfC 
{±. 5l&aJt«@2 5 0 0*>'^*y-HlSS2 3 0 0C0 

^*tt'i:a-rsn.2 e 0 o<^mmz. «^ftaji2 7 

30 0 0*J«§ixTI<>l., vlcom^Kai«2 7 0 0co^ffi 
{i. ;*y-H«fiil 1 fcaS^l 2<7)-^iiiJ: Ota^ffl 

\.zm.-fhXo\,zm^^ixx\^h, 

[000 5] ;«J;^^r«^Kai^^lOO{cfcV^-C, 
±fe?l#tilL«ffi2500t=mffi*<EnJ!lD§fll.i:, m 

«f. iitt^iiist'*-riHaco^«{4ffiA*im$ixi., -e 

C7)^a6, «^Kajii2 7 0 0(^'^'t\^PWMz%^%^ 
40 C:<7)affii@g5*>^>JS:ai$iX.&m^ti:a»^2 4 0 0tCf- 

[0006] UTt^^'oT , m-^fi, ±icfl:?»ffii 2 7 
mzmi^tiib^x.(>ii. M'j'com.mm-chh 

bSJbtih. 
[0007] 

50 3iW£o«^^ftai^^^tcfcv>T{4. ttdwi-comm^iz 
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5 

K#o^*5$> it^ihtii. m^mmm 2 7 o o o 

+'D^P*^^>»aj^iX&«Tti. l:-Tt'-AB2, B3 
«?fettl)12 7 0 0«®<7)ffi^*^^>ftai$ni>S^t-^ 

[00 09] 

mtmmtmf-3\^tiibmmbi)mzmm$tL. mi 

[ 0 0 1 0 ] ^« ct a ^«i^&ai«i^C 30 

2~0. l5mf^J:hiiO\,zm.^tlX\i^h:Ltifi^t 
U\ 40 

[ 0 0 1 1 ] Biriem^KaiKi. fi^^ffiA^'iH 

[00 1 23 Ccomi^»:aiii<?)5^«, «ft»B!t$ 
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6 

0, liriaftiiiiiti:. mtm.mmmmmzmfzmih 
mm-^Lx^^hXo i,z-tix\f, ct n^^mzm^m 

[ 0 01 3 } Sfc, H>ris«^isaiii(±, fiis?L«7)iSH<7) 

m.(r)&m{zii{ih^>mm< mm>i,z^\& Lfzmi^ 
m^thi^\,ztii\i. nFtWLm(^m^<nwf^. 

im\i^^h:LbifiX'th<nX\ «-f«*^ttS:[6]±-r 
i>^bifX'%i>. 

[0014} miii^/- Ynmi. fnesist «ci 
y - Y%mbmti:hmwm'S.t^^^j:i>^ 2 m y 

t^x%h. 

[0015] miem^ftaiiti, Miam^fttiiWiist^s 

S«±l:* y - HSffi ^^il b ffi tmS t ifi 

msmm^K. * Lm^w>A>;<? y- Httsst 
-e<7)«ffi*^'B>rie^y-KmflSi:*e^ii;co^ 

□HgtcWLTO. 02~0. 1 5tecOKHt^SJ;dlc 
[ 0 01 6 ] ::c7)J: d ^rafHfcfc^-^r «i. «!*twJt^T 

mzmsfh^^mi^WithmiUz^<<sk^z.b 

(c;^ y - H t ^€ t ? 1 1' * urns b 
Jl^ii. B!iia5l§^ttiL«€s*^^>;&y-H«®iiT'?iJ»t 

oT. friem^KajJiii, HiriafLtciJfti.;*y-Kmig 
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100 17] zinzxr.x. mfmiiimmmcomm-f> 

m&XT-y rt . ii?ie?L<^i=ffi{c«i^Kaiti« t mm^ 
^tmi-mmm^^T- •/ rt z t i^mt 

[0018] ZtHiZiiixM. t y- HltffiWi^ mit 10 

mwi±.i<zmwi.^tii>n,=f-m>mcryt\a.nwf»ith, t 

[00 19] 

[0020] |5llltc^-f i 0 1> Bil^^ga m.m 

Lxn^ Ltzmzu^fixm^^tixm . 

<?D^^3 i\,im%'&^[z^n^fix\^h, BuffiA";Tv^ 
1 o\i. mm:^'y:^m.i 1 , 7y-F«Sl 2, 
«c« 1 3 ^fiijc. H5Bp;y7^»fiR 1 1 <r>n\m±.<,z^ r 

J- 1 2 i> tc. -e^O^Bit:® 

%m 1 3*w*{art icgsis§fiT««$nTv^ 30 

[002 1 ] mmii'yx&m 1 1 fi. mt^i. V-'^ij 

vmm->htiih^wM.<nw^x'hh, v-ynvMt 

Si 1 2 {i , I T O ^ t'iOSHB^««*4*^ (oti:h ^sWSi 

xhh. mmm\2,\t. m.'^mz^'om^mt^h'k 

Wn^^\iz\i^ R (#) , G (,m , B (W) 
3fe-rs®*«5;i*^'B«rt tOKcSBIS^ ill. . 
[0022] Wffl>' N'^^/l' 2 0 {± . ^Sp|s:c7)«^ t'- AS: 40 

1 fc. «^?:aai-rs?tftco«^scajgP2 2 5r«i 

gP2 2*^'Jg^$iXTV^S. 

[ 0 0 2 3 ] I12(±. m^^iS{ija52 2tf0lifigS:ijiBS-f S 
?tJ^<7)irffl>'N-^;l^2 0<7)SEB&M^t'*>S. I^HKS^-r 
idt, «i^&ttlSP2 2{i:, ;<?y-Kmffi2 3, fg^if 
24. §l&aiL«ffi25. «^&aia27 (03) 50 
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i. , MX?' 5 x« S 2 1 ±li;^ h 5 >f 7"«tc>F(JiS $ Kfz 
;5'y-Kfl:fi62 3tSFtL-C, C:ili:ii3cf S J: ^tc. x 

fzimx'wm^tih)Lhuz^ ^(rm:^mzii\^x\i. 

Wm2A. ^\%^\^^&2'SifijV-Y%m23h\Z 
«JlSix. §l§aiL«®2 5fcJ:Uf^J12 4 2:l:aU 
T;<fy-h'mSS2 34-C'iiJ^-?.?l2 e^^Bfi^^ixTV^ 
^LT, ?12 6|*|J;J±. «i^&a}12 7 (113) *5 

[0024] M^ai^llS 1 coiBISi^tli. ii y ~ HH 

fii2 3. ry-h'mffil 2. iii.m\%'i^\^%%25<r> 

m^mz)^ 0SS?§tL^>i^y-h'«ffi2 3*««il!>$ill. 
fctitC, 5l§aiLl:«i2 5t^^LT(i^2 0-7 0 
V, r/-F«Sil 2t*tLT{i$^8~l OkVcomS 
*^'EPtoSilS . itfOi: 1= , 2 3,25 (Ty^mmz 
J>l.?L2 6com^J!cai«2 7 (S3) *»/o7y-b'mfii 

1 2ti^*^oT«i^*^'S(a3$ni.. z(r)%^^mmm 
13 (01) (ct3i.^T^wc^m§iii.«7)t\ affi« 

1 tct3(tl.^^ri6itcm5r«^-tl) ZbifiX'^ 
tea. Z.ZX\t. >!?y-F«|g2 3$:tg*-r.S<t-5 
CL7t:*>', ^$tc:iiatc«$ni.ti7)Tii^<. ^y- 
Fmffi2 3tc:l:E5:EpjD-ri.J:3tcUTt>J;i'^. -ec^)^ 
-&W±. ?|#aiLmffi2 5t5J:i;fry-h'««il 2tcEP 
JPt l.«IE(i, ±K#«ffiffi ( 2 0-7 0 Vfci:t/8- 
lOkV) kZ. ;<?y-h'flSi2 3tcEpjp-r§flJE2r-eti 

[0025] <«i^J5ctiiSi52 2cofflfiSt>03t±, m^^SC 
aigB2 2c01«{!S;S:i^Bf|-rl./;i6c7)Wffl>'^°^V^2 ocoggp 
lllTffill-eJ)!.. iBllltz^-ridtc. WN-^^;P2 0«i. 
H'M;<f5XKK2 1±t, ii'/-Ymk23. ^12 
4. ?l&ffitmffi2 5;55WlSfi;t«)S^LrfcD. ?l 
% ^ L«ffi 25i)^t>^^/- Y%m. 2 3 1 -CMil t , JSffl 
*iWffi?y7;^*«2 1 i:^r5?l2 ecOJSgPtm^JStHl* 
21ifimM iotlX\<^h . 

[0 02 6 ] i}V-Ymm23\i. mr^w.^m2i\,zn 
Lxvf-^ m^-thtMzmm:<nMm (r)v^. 9u 
A^t') w^ifimni'youTimmzm^^ 

fit. ^</)Mmi. WM.mn,cr>'p^j:^^h<r)X'hix\,mt 
y- Fmffi 2 3 ?l ^ ffi U«fli 2 5 1 ^^8i1-Sil^ 
^>=5rO, ¥;^^*i«FiJx{f5 0-l 0 0/xmSSlc|&(t^>/i 

x'm<. nni>z-s^^mM^^^h^m^'&<^i><nT 
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[00 2 7] ?l^tiiLmS2 5li. ai^J5:ajii2 7*>A> 

(mUtl 0 GULh) tcj; 

[00 28] CCl-C. «^^»{ll«2 7ti, -e<^icffi*«* 

n;<r 7XaiS2 1 1 S i d l=je)jS§^T.Tfc 0 . 
Ztlt,zX':>X. 7(tV~V^m2 3l,i. l:^Jicai«2 7c7) 

{i, m^S(aiii2 7(i:, *y-F«ffi2 3i:Jg^l.M 
«i^tt*&ffl!lfc3£l^tli^iSctllJi2 7«0«ffiiO 

[ 0 0 2 9 ] J: ^ ^m^Fmium 2 1 <rmmm>tf^t^ 

^i^tLi. z(^mMz^\,^x. mzwrnti. 
miiiM2 7<r)mmm^. mm. ii3ts^^^,Qi, q 
2i}-^mth^iifzmir\t. m^m+&con&i^tx& 

ixfzm'fii . mmimA l x stt:^i«n t ^ 1. 3 1 

Q 3 is V ti^Q 1 J: y^.Q 2 <i>»ai S iXJt 

[0030] -If. ^=f'mtiim27cr)'^'t^mm^hi 
m.wniii^tiht^x.(:>iii,ti^. m^miiim27<r)» 
ffi«gp<o^tcjt^s t;<?y- vm&2 3t-h^mi)^mi 

fll.. -r^ri?*>, ;*y-H«ffi2 3*>\ «i^»aj«2 7 
cOJSffi{cfcttl.'*"Dg|5i:SM*-r. «^Kaiii2 7<7){i 

mmttco^v\ m^staii2 7«H£7)4i.c,»^P*. 
wfrnmrn 2 7 o^asgaQ 1 . q 2 *>A>stai$ 

mzit^xf^±.thzttiix'^!^. 

[003 1 ] ZZX\ «^S!cffiil2 7c7)«M{i:, ;^y- 
h'«g 2 3 fc 2 4 1 W^iB J: *) h xafi 
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1 0 

2i^<oizimhtixt5^. ^v-}'mm2 3 tmmm 

2 4i:<7)#EffiatCiJ(tl.fL2 6cO^Pi|i2:W. /jV- 
K«e 2 3 1 ffeMiS 2 4 <0|^S*>ii,«^!SctiJJl 2 7 ^iB 
^t'i:7)aii:^[{i]c7)S§M5rHt-ri.i:, SE^Hti.-.O. 0 
2W~0. l5W<D^m\>^b-tlZbf)^ntU^. 
[0032] SEMHJi, (mtf:^^ 

•f. tt:mTi!itiim2 7mm±izmhm^^mm^ 

10 0 3 3] mttixdiz. mm'FMm'f-izit 

fz^ui. mwim7nmmi»nmittizbX'^i. 
20 <iim^^fi 1 cDmmmy^wMizmmm^^m 
mcommjmii. 'm^-<^-f\^2ocr,mfS.ifmi,z±^Ki:i^ 

[ 0 0 34 1 114 ( a ) ~ ( e ) W<?:t.;|.2 OO 

^^xmiziimmmmmx'h?>. m4 (a) tcs^ 

tC, 04 ( b ) {C^tcfc^ (C, -ecO#ffi^'^X«fi?2 1 

-xh^^comm^^mm. ^-xhiz^ttiimmm 

X. mmcom^ (50 um) izm^t. /iv-)fmM2 

3b^j:mmmi-^. zzx\ mmm&ra-^xcoit 

[0035] CCOJ: 3 tcje^$iX7t;^y- F««S2 3 i: 
^^I.J■«affl^^«LT>'^"^'->'x yf-yiJ^^rJfi-rc: fc{c 
ioT. ll2(C^^J;5{cX7y-F«®2 3*55>f y^^ 
C'Jg«$ixl.i:i:tl:. 04 (c ) (c^-Ti 3 ^rWB;<f 

40 7;^s«2 1 tx'mmi-hji2 e o*>'je^§ns. 

(cJ:oTt#^,^LS'<-xh2 7 0 (i,L<{i^lSSS) 

iTFUcOUT, li2 6 0izymti> (04 (d) ) . 
[0036] Z<7y<.-X h27 oco^^iti. h 

'pcr>m'FW.ii!,mm^i^j:blzibtX . «^feaiil2 
50 7t^:o;ttl'{c-e<?)«ffi*^;*y-Hm«i2 3iffi»a 
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1 1 



(04 (e) ) . 

[00 37] 04 (d ) . {eXDb^^X'mm 
^^talimhm-th^bifiX'th. 05 (a) . (b) 

mmmmx'ht, us ( a ) ts^-rj: o \,z. 7L2 e o 10 
(04 {c) ) i,z^-xY2io-^mixhXo^zitmt 

05 (b) tz^^i^tc, ;^dr->-'2 7 2 
SrfflV^T, ;^y-Hmffi2 3^ffii:?L2 6 0rtco-a5co 

yyMzWMLtz%l-W.^m21 (04 (e) ) Sr^ 

[00 38] CliT'. ;?.^-y2 7 2<7)3l:;^tt(7)a>'HC 
J;->T, fL2 6 0rttC5EiS^n/i^-xh27 
5X1.4*^^^0. Xdf->''2 7 2*ifi:4>AH>{lt"«\,'>K 20 

12 7<?)Ji;^tcfi5l;T-?-o®^itt$:XS-rwfJ;v^. ij: 
tc, iSia^BJcS^r.fc'S'fflv^T. fL2 6 (03) ^m-f 
hfz>^. ^Lfif-zW^thmzWM-iKi^-f^y-iy^ 
£OlfeMS« 2 4 13 i t/5 1 # aj L«li 2 5 Jgfig LT < . 
v:il^>c7)?L*^'7& y - 23c7)jl260i:-&^«t3 
{c. y- K®Bi 2 3 J: li3^f S J: o fcStJf-f ■& 
(02#B3) «i^Raia52 2^ffii;ifcW(l 

A•^.;^2 0*^?e^§^^l., 30 

xaflxi isffi±tc. mmmmim\^x i to*>4>^i. 

±E=ff»'?^vP2'0c7)^atdfA'-yrtt3p2:lEIS 
[0 0 4 0] :iZX\ 01 7S:fflv^t:iKHflL7tts!*<55« 

^aais^^T)*^ , ^ y- KSffi 2 3 o o i: le^Ji 2 4 
0 0 1 (D^mti-'hm'i-w.^m 2 7 0 0 * •c'(7)««:e-i*]£7) 40 

ffiSf (03lcfcltl.SESiHtcfflat-|.) «o^j£»«{i. 
;&y- Hmfii2 3 0 OfcJ:t/«^ftaiJ12 7 0 Oc7)J¥;^ 
OjnXWSt . ?L2 6 0 OcOJgMcoJPXffiSt tc*Sff-r 
I. . m^&tliJl 2 7 0 0 <7)jDlffiS{iitlSW$iJffll L^v ^ 

7L 2 6 0 0 <nma<niMiMmmmim L < . 

ft2.S^KajJ12 7 0 0^ffic7)^^jgt^+^{C^I. 

[ 0 0 4 1] -:tr- *m 1 cnmmcommcom^. m^i& 
ai^2 7*±. "^m/fyxmnRi i±i,zmmm^^ti?>(o so 
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T. 03tfc{tl.SBS^H(7)^S^gJi, ;^y-Fl;ffi2 

saxr/m^mm 2 1 2 )^<^m<r>Mzmt 

&. Itzifi-oX. 7L2 6<:0JSffi<?)jDX»«2:#^-ri.4gJ 

^*%V^. ttz. :^V-VWM2 3. mf-MtiiM2 7cr, 

itzis^^x. :m}i&(omm<r>m-mtiim'fffiwm'mz 

[0042] (^^J) 

^m^'yxmu2 i(7)'^mbm-thxd^zm^^ti.x^^ 

tziiK ZMzm^^iihi^<DX'li^j:<. fUSB<04"C4c 
fcV^T^^&ajJi*«;<^ y- KmfcS^t^rV^^USSrfl- 
[ 0 0 4 3 ] 06 ( a ) {±. *^^JeM^^fc^tl>W®^^°^^ 
yl-2OO<7)SgRBfffl0T'fcl., =2rfc. *S!»W=13V^T 

co^X'h'O. 03t|5lt#-^$:#LJti><Otc-5V^T{i, 
|5ll:liJJtg^t'*)l.«OT'i¥«0=5riKHBS-m'tS. I^0{- 
fjktXolZ. «^S!caiffl2 7 4{i:, S*WtJi03tCfc 
(t-S.«^ft!U« 2 7 1 |5l tmiS.X'hhtiK ^<7)<^'C-I,Z=W 
m:^yxmL2 1 fC'liji-ri>7L2 6 lim^ihiX. ¥ 

[0044] C:iHCj;-:.T, 7L2 6KBc04'C^a5t;l±, 
?L2 6 1 tc<fc 0«i^i!tlUiiA^'#«L^»'«*^?^fiic$ix 

-> t . H 1 <^mM<r)^mz]ic^X%=^<r)$m.'&.ifi^(i\.z 
<Z)ttz. m^ScajJi?!)«TLSffi«04>'t«fciJ».^t;*y-h' 

ztifix'^. zixizx^xL^^^mimwti^tti^x' 

10 04 5 ] 07 ( a ) (i, *^W2i>ltl.WHA';t^ 
;l^2 0 lcOg^Brffi0T'S).§.. =Srfc, 

ii.mi com^mm t nFf-ma^mni. m y - 
<mmf^W£h^ji-xh'o . 03tiit#-^s-#Lfct> 
iotcov {i , i5i tm^s^T-j) I. <r>xmwmmzr> 

\^Xki.W^-fh. nWiZ^-tX 0 \Z. ^V- h'«®2 3 
0»i, fL2 6 2ffl!l(c5gaiU7t5?aj^2 3 0a Sr*LTC^ 
Ciltcio-C, m^ftai«2 7 5(i, -eiOKW^fc 

l$A<;*y-H««E2 3 0tit-ri.J:3t^l.. Cl'O/i 
«^JS:ai«2 7 SW^Sgpti, /ry-Hlffi2 3 0 

t£OlgSiBS*iti]!lirtl.^OT', m^&tiJl2 7 5^Mt 

[0046] ttz. 07(b) ^0»^•^^y^2 0 2tOT^ 
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cmmmmm: ^m2(Dmmmmi>z^m{m 
[0047] ±mm 1 c7)iitfe£oje®tciDi.^-c«i. 

8{i, ll2^0||^i£^0JB®^^^S•l.»^°^^/^2 0 BcOg^ 
l»r®ll-C'*S. ^fc. I13i:l5ll:#-^^#Uctc7)to 

[0048] piiit^^-r J: 0 iz^ ^26<r>mmui. i'h 

S^Kttil2 7 7*?ffM$it-CV^I.« «i^ftaiii2 7 7 

12 7 7comm(r)&2 1 1 s^immmx-^-trnw^ 

fflA2tjfio'#, Z(T)^^211 s~i)^ioWi>^iXtz%=i- 

\t. ^i!mmm<r>m.xmwm^2\,zn\.xm.-n^ 

tts:hX^^z<m\^ith. c:«<Ii6j,"Sftjfi<o^l;fifflA 

2\i.. msmm:hh<r>x: . S!ctil$iiJt«4^ti^*»tt 

[0049] ^cO«^KaJS2 7 7^M(±, ;<?y- h'l; 
S2 3fc*ei^J12 4tc7)#HJ:0t#ffl;<f7Xafl^2 1 30 
fflatJg^SflT*-^!.. ClCl-C'. «^]B:ail2 7 7<0^ffi 

(i, Igi<7)iiig60?^.®ti3i«c7)aii3tcj; 0, m^t'-A 
y- F«fiB2 3^®*^^>«oSESiH 2*^ x?y- H«ffi2 

3«0raP*iW2O0. 0 2~0. 1 5^<?)lifflrt(ClR* 

[00 5 0] ^<n}S.ot{:l&%.i^^h%fmM211 

04. 55:fflv^Tl5iBflL/t:^r)*fcl5l«£0:frft5rfflVM.:: 
fcTSf^T-^^. itJt'U, ^-Xh2 70 (124. 5) t;:* 40 

7>y-H«S2 3l;«LT«fi!l!ft*^'9 0 
• mtts:h{,<n^WS^-^hXo\,z-th-mifihh. Z. 
coi 3 ^IgtfiftS t =5rl.^J^iM!R-tl. ^ t= J: o T , 
'<-;?.h2 7 0S-^ffiLyim, i>L<«'>^-;?.hSr^ 
mzx^-'J^m^X%\^l3.'>tiWy<-~7^ h 2 7 0 
(i, ;{?y-Km®2 3lCitLTmft*<90'' WT^Oft 

SSr^-fi^vrW. ■e^O'^-;^ h 2 7 oaffiMHlw-yXje^^ 

ji-n.^ttcio, m^ftajJB277«, m^yxm. 

tcjg^SixS. 50 
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[005 1 ] {^mm) m^2<r)%wwmizii^^x 
\i. %=fmm2iitwk\^x\^vmii^xm.2 

*^iefi^jc*3tti.wffl>'N'?-/i-2 QA(rmmmmxh 

[0052] PllltS^^J: 3 *39eWtfc{tl.=ffB5 

;&'5XS«2 1 0«i, «i^J!cail2 7 8i:tg-ri.Wci3 
or, [HIU-yX»*t&L/i, <{3';^^2 1 l^^m^tLT 

V ^ I. . z(7)<i,i^2ii <D±i,zm 1 <^mn<7)mmt mm 

[ 0 0 5 3 ] < {i:;^i^2 11 m^-mt i,x\t. 

m. ■^y\^yyxh^j:k'comm\ixmzmmthijm. 

(/)miim\^h:ikifX'^h. c:co<<3';^2 1 im- 
•f^mmth:it^zi.^. «-?Scail2 7 8{i. i<r)fi 
-y[zmtfz^mmm^m'^zixh(r)x\ s^&ajii2 

[0054] CHS (Dmmcnmm ] m 3 co^mommiz 

fcv^-cfi, ^^^mmmmmmim-mmm^Lx 
[ d 0 5 5 ] 12 1 o«. m3<^mm<mmi>zmhmm^'< 

^^)V 2 0 5 <05gPSI{ffil2T'*) I.. ^fc,[23t|5lt#^ 
S-ftl-;ttc7)tC'?t>T{i:, IS|l:fllfi£T-J>l.<0-C-pifi^i« 
BB{co<,^T«i€^-ri). |sil2{c^-r<t3tc, J126<7)& 

mm. m^fttBii3 7o*i»BS§a. -e^^^ffitca^ 

y- H«ffi2 3 i:^ii2 4 1 i7)^ffi«t 0 tWffiX?7X 

^■b-^hi)V-y'%%23tmm2A(r)^mtx<rmm 
-H^(rmm.n3\i. -mxamw^mm-tmi.. m^^t- 

?L2 6«±fE#ffitfcttl)rani^W3t«LT0. 0 2 
-0. 1 5fg<^«fflrti:^rSJ:3fc-fSii:*5Sf^L 
in 

C 0 0 5 6 ] J: d cm^&ai« 3 7 0 tSS:«7)SISg 
37 l^i§ttl.^h(Ci;-?T. 3^g3 7 105tSgCCi3{t 
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[ 0 0 5 7 ] gg^ 3 7 1 mM. ^^■w^<^^v^{5fc^ 

[0058] D^H4/'2 

c.iT\ D\mm-fh^3 7 ico5fesi5i±<7)mji^ri6i 
7 imizm?>^<o&i3-h?^m3 7 i^mx-c^m^x- 
i}K mmh^^3 7i<r>m^%^\<zmmmiRu^ts: 

[00 59] i^U^riotC, «^JStiiS3 7 0*ffi(; 
?^3 7 1 ^SJti. i: lei 0 - m^m+cOxiSAiJ; 0 

I.. 

®Jiieil3<Olllic7)}e®{CfcV^T{±. a^i!ii:ttll3 7 0 

[0060]llll (a)^, *^igfl»|tfc(tl.»N* 

^^;l.2 OOtfOSgpgffffillT'J)!.. ^fc, *^WcfcV^ 

mmt^. isnatc^-Tcfc^tc, mTS(aii3 7 2(i, e 

|tiIii3 7 3i:Kail3 74t*^/i>^:0, ?L2 6C0Mc 

leisiJiB 7 3 1 fetus 3 7 4 mm^ixfzmm^t 

[006 1 ] iE|6lii37 3{±, ^<mm\,z^^<^7Lh 
::fcfcJ:0. ScaJ13 74$rOnfl«KE|6]$-ti:l.t>W 

&tiiii3 7 4t2*tLr«i^^etj§Uc'), 
3 74A»f>Stai$fl7tl:^<0^^->''T •yrc7)|6^^Jfp 
$|J U^c 0 -n.a.iiA^'i , Z n 0=2r t-c73^«tt«0«^l;i^^> 

[0062] «^iS:aj«3 7 2£0?e«^rffi«i. ^1^2 
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1 6 

z^j:o z bizxr.x^commi,z^mim&LixRm3 
73mm-h. mz. mm3 7 4t^j:^^-xh^ 
mms 7 3±i,zm. mm^mth^t x *)m^m 
mi 3 7 2 m^ti zbt)<x'th. 
[0063] ism^t^-ttn.'i-WLm^z J; -p-c . 

®±fe^i^Mi2fcv^-c(i. u\^m3 7 3im^LtztiK 
mm(r>i^h*)^zm[umm^^^zt{,Tt h> m 
10 1 ( b ) {± , ^i^m^izmh^mf-^^iv 207 om^ 
ummx'hh. 

[0064] nm^zTT^tii 0 tc. mi^&aiJi 3 7 5 a. 
x-m.2 1 \,zn\.x^vs.^w.z±r>fdim.b'fi'iX\-^ 

;coffi[6lliBW3 7 6(i, #mtt*^o^®»:OII,^55r 

20 <. ZnO^AXi]-<m.MZ. ^^W^A 7^fl-%:W 
BitL^-tV^S i , Ti, B. Fe, Sn, Mg^i:'iO# 

[0065] m£M3 7 7\t. f^-if^y^m.'^i]-if-y 

■ ■fj^:i.~'f-^£b<n%^m>n>m%ii^m^37^<r) 
^\,z±bmr><i,>>i,z\^mLxmL^Kx\^h. ±ie 

mXZl-iX. tt^fta5fl3 7 5{i. ^OI^MCfcV^ 
[0066] Z(n%'fm!M 3 7 smm^mb LX 

ii.mi<^mmmmi>zi5\^xm4. 5im\<^xmmL 

h ieitilg?*! 3 7 6 i:mxm.-^^-X h i 

imt. zti^msi-tizb^zx*)mss.th:fjm*mf 

hill, tfz, hhi-tibiil^U^imM^z^WL^^X 

ii^^rz^«im^K2eizm^, mm^^mtizbizx 

xhi:m^-thXdl,ztXiiX\^. Z(Oi:olzttHf. 

Rf^mizmTmmnm~iz tbh ^-?\^tz^mfr> 

m^iScffiii 3 7 5 Z b t^X't h , 

[0067] Cm4 coHSfee^©] 114 cOHMcOJBffit 

50 [0068] ±iem 1 ffymL<mm.\.zii\^x «i , 
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^I.TOn'^VP4 0 0i?)ga5a)iffillt'$)^. ^fc, 03 

xim^j:mm^z-^^^xiim-i-^ . 

[0069] l^ai::5^-t<}: d iz. »n*4^;1/4 0 0 (i, 

/fy:^mm2i. *y-Ki:ffi2 3o, imm24, ?i 
^ ai L«® 2 5 Mzmm ^ti^tthiz, m^tm 

6 sm^^ti. -e<^j£g?tm?ifttti«4 7 oi^isff^ 

tlXi^h. ZZX\ «^RaiJi4 7 0cO*ffi{i. ;<?y- 

2immm^iii. ^(yiz. «^»aji4 7ooaffi 

V^Sr#JtL. ;<?y-Fm®2 3 0t^^l2 4<7)*Ba*» 
^.<0«Ji:^|t]<0gEilH4**. ;<7y-KmiS2 3 0fci^ 

12 4 i:c7)^ffi{aaiCj3(t|.7L2 6 30lSPliW4 0 
0. 0 2~0. IStScDmiiZlRthXoiiZthiii^m^^ 

hh, zni^o^zmm^tihWi. w.2<n-mm<nmm 
mmx'hh. 

[0 0 7 0] t^cb^, SgltH4«i, ;»c^{tix{f:'cl=v^ 
<tht%=^i1^\ti^'^htz)t><r)m»m&iWi^j:<X 

mh^. ttzm,=FWLm^m±.^zin'thn.m.^-^i^ 

Wi, ^m.^zmh^XYi)<-^t'0. ttz. n^^^^i- 
EPJnmE (2 0-7 0V) toKBT. ?l^aiL«ffi2 5 

(omn^^mi-tf^ i o o%ji3i-ri)*^<7);<? y- 

i:l6Mi)icO-^ffl*»^>«i^KaiJi«ffi^T'COSBiaH4 fc;^ 
y-h'mS<0fflP«|W4<0it ('0. 02-0. 15)Sr 

[00 7 1J^fc, J:Oi:Si<7)»il^ffi:U-C<i. OT 

;«!?y-K«^ : lf;^50/<m, EpjU^OV 

^^:;i;^5 0~10 0/iin 

?l|;aiL«fii:II^5 0*(m, EpJomE : 20~70 

V, ^PilO. 2min 

Ty-h'€fis: MlimE: 8~1 OkV 

?|g^aiL««i*^'i.Ty-H«S*Tc7)8BSiO. 5~2m 

m 

±mm^mzii\,^x . ai ^ a LmffiioeianiiE^r 2 0 
~7 0 vtx'^it^-t. ^(TtmnBi}^^ 1 0 o%«^*^' 

[ 0 0 7 2 ] -eeoi; ^tom^^ftaiilcOifgMH 4 ^^lES 
(SEM) Srfflt^XaOSL, H4*54/xm 
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(20V) -SOum (70V) b^j:^zt^mmi 
fc. ZZX\ ;{?y-H«fii«^PiliW4{±2 0 0A«mT' 
h'ofc<r)X'H4/yf4 = 0. 02~0. 15t^l.. i 

&ail4 7 0(7)*'DgB^*>f>J!j|±l$fL^-t<!5:l.*>\ ^ 

#A^'Sji-ft,$ixT>'^.5.«ot\ miiim(r)Xoi,zimm2 

4IC^->T'-i^r-yzrtiZt^j:<. Si^3&»' 1 0 0 %&ai 



10 ioo7 3]m'Fmiiim47oim^-rhijmttx 

{i. ^ 1 J;t/l^20||tg<7)Jg®tfci^TiJiBflL7^c:^ffi 

tmmcoifmm^^iztt<x'^i, fztzi. ;<?y-h' 

«S2 3 0(i. m^JSaiJi4 7 0 S:ig{tl.7^S:je«-ri. 

« 2 1 tc ^ xnm V u ^ tcji]i-ri.'£^;6i$) s . 
f^4(r)mmmmx'm^timmfmw.ba& 

20 siHj-rs. 

[0074] ±12^4 c^)||^l^7)Jg.^(^fcv^T{±, 

mmxu. ^(D0mi)^wmmzm&i^ixx\>^^, mi 
3ti. m5<r)mm(r)mmiz^i^mj-^^)i^(^wmiwsi 

Xhl. =Srfc, 01 2i:|iIt#^^i'tL7ttc7)lcov^T 

[007 5] HatS-fidt, ?L2 6 3c:0KfflWi, 
3'l-^ffi*nH^yX}g:K^ L^c«^i!cai«4 7 1 A^J^lS^ 
30 iXTV^S. CICOJ; 3^SttC«^&aiS4 7 1 Sr»^-f 
«. C: t II J: O . «i^ftai«4 7 1 iOffia5*«l2+BSIlT* 

-r^mfiffiA3{3ifr^§, aai$ix7t«^{s, Jt^wiu 

MsogPa'T'^SCiffl A tcit LT fiil^rifi] t ^ I, J; d (cffl 

[0076] T , imc^mmzit^x . 
aj®4 7 1 <o^M®*»4>mi^**»cai$ti^<^:'3 > ^'t^ 

m^&aiJi 4 7 1 (^^ffiiti , ;{? y - Hmfii 2 3 1 

•)L*H*'5xa«2 mtcj^^^as, ^cT\ «^ 
»!ii)i4 7 ico^®(i, m2(7)mm<^mmtmm<^m^ 

<a^^^2:#«L. >>y-H«flS2 3^ffi*>f>OgBiH5 

3!)<, ;!?y-H«S2 3i75^Pi^W5c^O. 02—0. 1 

[0077] 0 tci;^scaji4 7 1 imm-hii 

mtLxi.i, 'm2(nmi<mmt,zi5\.^xmmLtz-^mt 
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3 3 ^ ^(t, '^0±tcm?»ajil4 7 2 S:}|5B£-ri. ^ t I . 



<i>^il.i:#;i^>ix-l.. ^c^J; 3(ciafflg|12 3 3Sri5{m WJiSn, Hiriaai#aiL«MA^^>X7y-Kmffii-C'|iJ 

tf. ^^^JJcaSJi4 7 2^^ffl?gtt{iI!0S|g|52 3 3<^J^ 10 ^l.?L<^i£®{C, H?ie;i{?y-H^ffii:^-teili^St 

SCI t l;:J: 0«-?teaJS4 7 2coj^& ^mz^Mtl . «(±. -eco^ffi^^lHffiJ^^l-r S . ^iitc J; 0 , Hi^ 

(00781 ®tit,lll5 {CS^-r j; -5 {3. n. 2 6 4 «0 Pgt'ffl|Sj$ ix, m^O«^tt$rtJ£*(CJt'<.T |nl±tl. t 

lSffltCfcttl.;&y-Hl:fii2 3 2C0[HIffig52 3 30± . 

IfilSUff 4 7 5 Srifttt. -f-tit * Oo< J: a fclg^iS [0 1 ] 1 iOlSStOM:«-i.li««S^Jia 

tjg^-r tfotti^: < , H 1 6 tcs^-r i 3 {Z , =PPffiA-;t.. 20 $) h , 

;P4 0 4 tfcV^T . y- K«fife2 3 4 ^Bfg^&tttC [03 ] SI 1 cO||JSOje®l:^l.m^ife{U«^<^gOT 

y- Hmffi2 3 4 S«5^EII6t|^5§Si: ^^^f:: i: *^'t' [04 ) 1 <Ol|]5fi«7)J^.W:i*Sl;^^»aj«^£7)iJ3t^r 

I' m^^ttjij® 4 7 6 \,zm-h%^%^ifimz o ^sriKsfl-r s Jti6«. ^-^jtistfettsm^mai^^ 

[0079] m=F<nmmmmx'h o , ( a > , ( b ) <nmizwn-r 

{%mm^\\:xmmLx^tziio\,z.if%mzm «.» 

m-f ftaj*^{i. y- F«ffitffiiiafc«-f so [se ] n i oiijficojg®w^i.«-?&ai*^i03SB« 

C:>^v~Y%mt.x'imthrL(r>&Mi,z.mUiiv-v [07] ( a) sii£7)^M««c^i.m^scajSi'«o 
h-iX.mtiVi-WL^mit.^crmmtfimmv-Yn 

^ixxm. mtiv^WL^mtmi^v-Y%mt(nm tm-thi-z^<^m.=f-w.^m=f-<rmummmx'hh. 

^mi\i. mm.'n&m^zm^^'i.-ui'^A . jsaffl [08 ] ifmicom2<^%m<^wz\^h%f-w.^m'i- 

mzm.^^tix\^h^ti:mmtLx\^h<r>T. m^^jsc (mmmmmx-hh. 

ail<7)«HtCfcV^T , ^<^^'i>m^(o%'f-¥^\&^tHZ [09 ] :$:mM(Dm2<r)mt^(r)mmiZi^^m^WLiiim^ 

<<!5rS-^r, ^<7)agp*><^i±S^*^'&ai§ixa<^ 40 c7)^MSrijiBB-r.|.;t;J6<7)m^fttU*^<7)SgPffirffi0S) 

ii-^\,^<^x\ m=FmiiimT(ofg^<^m.mm^izit^ imio] *%BSioii3ioiiife«oj^»c^i.«^»ai* 

[ 0 0 8 0 ] ^Jt:, ^mmz^hm^mium'f-ii. m. [0111(a) m3<r>mmcr)mmi,zw>im^m&m'f 

ijuzi) y- Hmsi b fc 51 # Hi umffifc ffm^m^WLmhtz»><^%'fWi\m'i^mmmx' 

«Ji$ii, Hfffe?i$ait«S6ffl!i*»'^;&y-H«®*t'ii] j>i.. 

•ec7)«ffi*<Mie*y-HSeil6^t(0^ffi<J: [012] *^Hfl<7)m4<OiafecO}B®t:^l.«^Scai* 



(^^Cai) 



IcJ^LTO. 0 2-0. 1 5fgWiEHi:^I.J;a(cfl:iS 



\,Zi: nX. «^KtBii4 7 2 <5Olgffi^'?-<7)4"t^g|5A>'S0 



[ 0 0 8 1 ] tit, *aHBtC{SS«^Scai«T«i. 
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imi 4] m5commmmizmm'i'niiimir(n^ 
[HI 7 ] Wkcr>m-mm=f-\,zmhmwmmx'h 



1 

1 0 

1 1 
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